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Methods: Myocardial opacification of short-axis view was evaluated using real-time pulse 
inversion imaging by Vivid FiVe during infusion of 0.1 ml/min of Dafinity in 4 dogs with 
severe stenosis in circumflex coronary artery (LCx). The coronary flow volume of each 
coronary artery was also measured by an ultrasonic flowmeter. Data ware digitally 
acquired and analyzed using CAMM in which a curved line of interest was set circulady 
along the mid-wall of left ventricle. Temporal change of intensity was observed after 
exposure of high power ultrasound (burst). Each regional intensity along the curved line 
was realigned to X-axis and the temporal change of intensity was developed to Y-axis. 
The intensity of opecification was color-coded from red in high to black in low intensity 
using custom software. Replenishment ime was calculated as the period from black to 
the baseline color. 
Results: Before ATP infusion, CAMM showed homogeneous color along the line of inter- 
est, which was orange before burst, black just after burst and gradually returned back to 
orange. During ATP infusion, the flow volume of LAD significantly increased from 
11.0±4.2 to 25.6±4.0 ml/min (p<0.01), while the flow volume of LCx did not increased 
(14.5±6.5 to 10.5±9.5 ml/rnin, p=ns). The area at risk was blue even 15 heart-beats after 
burst, while the normal area was red within 7±2 heart-beats. This difference was easily 
recognized even visually and the extent of area at risk could be identified. 
Conclusions: Color-coded CAMM is a useful method to display temporal sequence of 
change of the coronary flow and to detect the coronary artery stenosis. 
1139-55 Premature Ventricular Contractions Induced During 
Contrast Aided Echocardiography are Associated With 
Microvascular Leakage 
Peno Li, Luqin Cao, Chunyan Dou, William F. Armstrong, Douglas Miller, University of 
Michigan, Ann Arbor, Michigan. 
Background: Premature ventricular contractions (PVCs) have been reported in humans 
during myocardial contrast echooardiography (MCE) using triggered harmonic imaging. 
Microvascular leakage in skeletal muscle has been reported in laboratory animal studies 
of diagnostic ultrasound exposure with contrast agent in the circulation. In this study, the 
relationship between the PVCs and microvascular leakage in the myocardium was exam- 
ined. 
Methods: Anesthetized rats with femoral vein catheter were imaged in a 37°C water bath. 
A cardiac image was obtained with a phased array scanhaad operated at 1.7MHz in 
Octave mode (GE System Five) at a measured equivalent MI=1.7, and with simultaneous 
ECG recording. Evans blue dye was injected as a marker for microvascular leakage. A 
bolus of Optison TM (Mallinckrodt) was injected at 0.5 ml/kg under sham exposure, contin- 
uous scanning, end-systole triggering and end-diastole triggering 1:1, and end-systole 
triggedng 1:4. After 5 rain exposure, the rats were euthanizad and the hearts excized for 
examination. 
Results: No PVCs or microvascular leakage was seen in controls or sham exposed rats. 
PVCs were detected in all ultrasound exposure groups, together with petechial hemor- 
rhages and Evans blue leakage in a 5 mm wide band across the myocardium corre- 
sponding to the scan plane. The triggering at 1:4 group showed the most effects (18±5 
PVCs per miunte, 84±15 visible petachial hemorrhages), followed by end systole 1:1, 
continuous canning and end diastole triggering. 
Conclusions: Induction of PVCs during contrast added echocardiography is associated 
with microvascular leakage. 
11 39-56 Hyperglycemia Worsens Myocardial Microcirculation 
Reperfusion: Validation by Power Pulse Inversion 
Imaging and Neutron Activated Mlcrospheres 
Xuedono Shen. Thomas R. Porter, John Lof, Leng Jiang, The Cardiac Centerof 
Creighton Universi~ University` of Nebraska Medical Center, Omaha, Nebraska, 
Baystate Medica/ Center, Springfie/d, Massachusetts. 
Reperfusion (RP) therapy in diabetics has a worse outcome. The effect of hyperglycemia 
on myocardial microcirculatory changes during RP are largely unknown. Therefore, 12 
dogs were studied during acute ischemia and RP following 45 min of ischemia. Group A 
(6) received glucose with plasma concentration of 321±89 mg/dl before RP; Group B (6) 
served as a control. Power Pulse Inversion (PPI) imaging was performed at a mechanical 
index of 0.1 during a continuous infusion of PESDA. Left ventricle was imaged on short- 
axis at mid-papillary muscle level. Ischemic and non-ischemic regional (IR, NIR) myocar- 
dial blood flow (MBF) was calculated by the product of the rate of replenishment and the 
plateau of myocardial acoustic density at the regions. Neutron Activated Microspheras 
(mic) were used for validation. Results: 1) No significant difference of MBF between 
Group A and B in either IR or NIR pre- RP (p>0.05). 2) Significantly increased MBF in 
group B post-RP (1.97±2.94 vs. 13.92±8.97 in IR, p=0.002; 7.7=6.34 vs. 18.74±6.6 in 
NIR, p<0.0001, Fig1). 3) Increased MBF, but not significant in IR (t.98±1.61 vs. 
3.79±3.33, p=0.11), and decreased MBF in NIR (7.81 ±5.46 vs. 5.51±6.48, p=0.01, Fig2) 
in Group A. 4) PPI-derived MBF correlated well with mic-MBF (r=0.92, p<0.0001). 
Conclusion: Hyperglycemia worsens myocardial microcimulatory reperfusion in both IR 
and NIR after acute ischemia. This stresses the importance of hyperglycemic ontrol dur- 
ing and following myocardial reperfusion in acute myocardial infarction. 
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1139-57 Gold-Bound Microtubules as a New Ultrasound 
Contrast Agent 
Helmut F. Kuecherer, Silke Bahrans, Raffi Bekeradjian, Johannes Ruef, Eckhard Dinjus, 
Marina Baum, Eberhard Unger, University of Heidelberg, Heidelberg, Germany, Institute 
of Molecular Biotechnology, Jena, Germany, 
Background: Gas filled micropsheras have been shown to be feasible for epitobe specific 
binding and site targeting, A remaining problem is time limitation of opacification due to 
destruction of microbubblas. The aim of this study was to introduce and test a new con- 
cept of using gold-bound microtubules as a new ultrasonic contrast agent, that is inde- 
pendent of harmonic imaging modalities and is applicable for antibody conjugation. 
Methods: Stability and echocardiographic imaging capabilities were tested in an in vitro 
latex phantom model. Gold-bound microtubules were manufactured by adding gold col- 
loids to protein microtuboles to immobilize on the microtubular wall. Latex balloons (5ml) 
were filled with gold-bound microtubules and imaged using a conventional ultrasound 
transducer in fundamental and second harmonic modes, To validate contrast effects, 
control balloons were imaged filled with either buffer solution, a conventional left heart 
contrast agent or with non gold-bound microtubules. Images were digitized and analyzed 
using conventional grey level videodensitometry. Feasibility of anti-tubulin antibody con- 
jugation to gold-bound microtubules was confirmed using immune fluorescence analysis. 
Results: Analysis of contrast intensities in fundamental imaging showed no significant 
contrast in the latex balloons filled with buffer solution (0.1±0.7) and non gold-bound 
microtubules (41 ±29), Contrast intensities were high in latex balloons containing Lavovist 
(180±35) and gold-bound microtubules (141±35). When using harmonic imaging, con- 
trast intensity of microtubules was low (51¢14) but that of Levovist (195±33) was high, 
Contrast intensity of latex balloons filled with gold-bound microtubules did not decrease 
significantly during continuous ultrasound imaging for 20 minutes (135±34), but 
decreased significantly in Levovist filled balloons (5.0±2.0). Conclusion: Gold-bound 
microtubules have the potential to be useful as a new ultrasonic ontrast agent. Success- 
ful conjugation of anti-tubulin antibodies to gold-bound microtubules uggested that anti- 
body coupling to gold-labeled microtubules is achievable and potentially useful for site 
targeting. 
1139-58 Left Ventricular Thrombus Enhancement Following 
Intravenous Echogenic Immunoliposome Injection 
Andrew J. Hamilton. Mark Rabbet, Shaoling Huang, Adam Stein, Taruna Madhav, Bonnie 
J. Kane, Melvin E. Klegerman, Robert C. MacDonald, David D. McPherson, 
Northwestern Universi~ Chicago and Evanston, Illinois, EchoDynamics, Inc., College 
Park, Maryland. 
Targeted echogenic immunoliposomes (ELIP) for ultrasound enhancement of molecular 
components of atherosclerosis have been developed. To date, ELIP delivery has been 
intrarterial. To determine if ELIP can be given intravenously (IV) with enhancement of 
systemic structures, a left ventricular thrombus (LVT) model was made. 
Methods: In 4 dogs, following median sternotomy, the apical coronary arteries were 
ligated and an LVT produced by injecting Heamaseal© fibrin adhesive through the apical 
myocardium. The thrombus was imaged transthoracically and epicardially at 0, 1, 5 and 
10 minutes post rhodamine labeled anti-fibrin ELIP injection (8 mg dose). Saline and 
unconjugated ELIP were controls. 
Results: The LVT were easily reproduced and clearly visible with transthorecic and epi- 
cardial ultrasound. ELIP enhancement of LV thrombus occurred by 5 min and continued 
to 10 min. Fluorescence microscopy confirmed the presence of rhedamine labeled ELIP 
on the surface of the thrombus. No hemodynamic hanges were noted following ELIP 
injection. 
Conclusion: We describe an easily reproducible LV thrombus model. Anti-fibrin EUP 
delivered IV, as a single step process, rapidly enhanced the ultrasound image of an LV 
thrombus. This demonstrates that ELIP are able to highlight a remote systemic target fol- 
lowing intravenous injection, allowing for the future development of ELIP as a targeted 
ultrasound contrast agent. 
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